Translation of Utility Model Publication No. 3057021 
[Title of the Device] HEAT DISSIPATING APPARATUS 

[Abstract ] 

[Problem] To provide a heat dissipating apparatus adapted to 
be installed outside or inside electric equipment having 
electric components for preventing the electric components 
from being heated excessively. 
[Means for Solution] 

A heat dissipating apparatus for use in a notebook 
computer 7 provided with a heat dissipating unit in the 
interior thereof for dissipating heat produced by a 
microprocessor 7 3 comprising a heat sink having a guide 
groove 11, a heat pipe 2 for conducting heat from the 
internal heat dissipating unit to the heat sink 1 mounted 
partly in the guide groove in the heat sink and inserted at 
the remaining portion thereof into the notebook computer so 
as to be brought into contact with the internal heat 
dissipating unit and an axial-flow fan 4 for dissipating heat 
in the heat sink to the outside by guiding an air flow along 
the heat sink . 

[Scope of Claim for Utility Model] 

[Claim 1] A heat dissipating apparatus for use in electric 
equipment provided with an internal heat dissipating unit for 
dissipating heat produced by a heat source comprising a heat 
sink having a guide groove, a heat pipe for conducting heat 
from said internal heat dissipating unit to said heat sink 
mounted partly in said guide groove in said heat sink and 
inserted at the remaining portion thereof into said electric 
equipment so as to be brought into contact with said internal 
heat dissipating unit, and an air guiding unit for 
dissipating heat in said heat sink to the outside by guiding 
an air flow along said heat sink . 

[Claim 2] A heat dissipating apparatus as set forth in Claim 
1, wherein said heat sink is a heat conductive plate provided 
with a plurality of fins. 

[Claim 3] A heat dissipating apparatus as set forth in Claim 
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1, further comprising a housing accommodating therein said 
heat sink, said housing comprising in a first side thereof a 
first hole for allowing said heat pipe to pass therethrough, 
and 

a second hole for allowing a plug that said air guiding unit 
possesses to pass therethrough, said plug being adapted to be 
inserted into a socket in said electric equipment for feeding 
power to said air guiding unit, said housing comprising in a 
second side thereof a plurality of parallel slits for 
allowing said air flow to pass therethrough. 

[Claim 4] A heat dissipating apparatus as set forth in Claim 
3, wherein said air guiding unit is an. axial-flow fan 
provided on a third side of said housing which is opposite to 
said second side of said housing for blasting air in such a 
manner as to produce said air flow between said second side 
and said third side. 

[Claim 5] A heat dissipating apparatus as set forth in claim 
3, further comprising a hollow pipe made of copper and fitted 
externally on an end portion of said heat pipe which 
protrudes from said housing, said hollow pipe being fitted in 
said first hole, 

[Claim 6] A heat dissipating apparatus as set forth in Claim 
3, further comprising a plurality of connectors in said 
housing for connecting said electric equipment with a 
plurality of peripheral devices. 

[Claim 7] A heat dissipating apparatus as set forth in Claim 
1, wherein said heat dissipating apparatus is connected with 
said electric equipment outside thereof or is inserted into 
said electric apparatus for connection therewith. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a schematic perspective view showing a 
method for applying a heat dissipating apparatus according to 
an embodiment of the invention to a notebook computer. 
[Fig. 2] Fig. 2 is an exploded perspective view of the heat 
dissipating apparatus shown in Fig. 1. 

[Fig. 3] Fig. 3 is a cross-sectional view of the heat 
dissipating apparatus shown in Fig. 1. 
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[Fig, 4] Fig. 4 is a cross-sectional view showing an example 
of air flow within the heat dissipating apparatus shown in 
Fig. 1. 

[Fig. 5] Fig. 5 is a cross-sectional view showing another 
example of air flow within the heat dissipating apparatus 
according to the invention. 

[Fig. 6] Fig. 6 is a schematic perspective view showing a 
method for applying a heat dissipating apparatus according to 
another embodiment of the invention to the notebook computer. 
[Fig. 7] Fig. 7 is an exploded perspective view of the heat 
dissipating apparatus shown in Fig. 6. 

[Fig. 8] Fig. 8 is a schematic perspective view showing a 
method for applying a heat dissipating apparatus according to 
a further embodiment of the invention to the notebook 
computer . 

[Description of Reference Numerals] 

1: heat sink; 2: heat pipe; 3: hollow pipe; 4: axial-flow 
fan; 5: upper cover; 6: lower cover; 7: notebook computer; 
30: heat dissipating apparatus; 41: plug; 61: slit; 62: first 
hole; 63: second hole; 73: micro processor. 
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[Detailed Description of the Device] 
[ 0001 ] 

[Technical Field to which the Device Belongs] 

The present device relates to a heat dissipating 
apparatus for electric equipment, and more particularly to a 
heat dissipating apparatus suitable for application to a 
notebook computer . 
[ 0002 ] 
[Prior Art] 

Electric components such as transistors, diodes and 
resistors play important roles in a precision apparatus such 
as a computer. However, lots of heat is generated in 
activating those electric components. Excessively high 
temperatures damage the electric components. For example, 
when a central processing unit (CPU) is heated excessively, 
the computer is halted. Briefly speaking, it is extremely 
important to dissipate heat effectively while the computer is 
in operation. There are wide demands for heat dissipating 
apparatuses effective in protecting sufficiently electric 
components and extending the life of the precision apparatus. 
[ 0003 ] 

Dissipating heat is also extremely important to a 
notebook computer to which power is fed by a battery or 
through an adaptor. Conventionally, a microprocessor 
installed in a notebook computer is cooled by an internal 
heat dissipating unit. This heat dissipating unit is a 
combination of fins, a heat pipe, a semi-conductor cooling 
piece and a fan. The heat dissipating unit can maintain the 
temperature of the microprocessor within a predetermined 
range with a view to preventing the micro processor from 
being heated excessively. 
[ 0004 ] 

[Problem that the Device is to Solve] 

However, improvements are continuously made to notebook 
computers with a view to improving the capability thereof. 
The processing speeds of micro processors are getting faster, 
and this produces heats more and more. The current internal 
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heat dissipating units are no more sufficient in lowering the 
temperatures of microprocessors. Consequently, other types 
of heat dissipating apparatuses are now in demand in order to 
protect from heat a microprocessor and other electronic 
components sufficiently. 
[ 0005 ] 

The present device was made to eliminate drawbacks 
inherent in the prior art, and an object thereof is to 
provide a heat dissipating apparatus adapted to be mounted 
outside or inside electric equipment having electronic 
components for preventing the electronic components from 
being heated excessively. 
[ 0006 ] 

Another object of the present device is to provide a 
heat dissipating apparatus adapted to be mounted outside or 
inside an internal heat dissipating unit in a notebook 
computer for effectively lowering the temperature inside the 
notebook computer . 
[Means for Solving the Problem] 

With a view to attaining the objects, according to an 
aspect of the device, there is provided q heat dissipating 
apparatus for use in electric equipment provided with an 
internal heat dissipating unit for dissipating heat produced 
by a heat source comprising a heat sink having a guide 
groove, a heat pipe for conducting heat from the internal 
heat dissipating unit to the heat sink mounted partly in the 
guide groove in the heat sink and inserted at the remaining 
portion thereof into the electric equipment so as to be 
brought into contact with the internal heat dissipating unit, 
and an air guiding unit for dissipating heat in the heat sink 
to the outside by guiding an air flow along the heat sink. 
[0008] 

Preferably, the heat sink is a heat conducting plate 
provided with a plurality of fins. 
[ 0009 ] 

Preferably, according to the invention, the heat 
dissipating apparatus further comprises a housing 
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accommodating therein the heat sink, and the housing 
comprises in a first side thereof a first hole for allowing 
the heat pipe to pass therethrough and a second hole for 
allowing a plug that the air guiding unit possesses to pass 
therethrough, the plug being adapted to be inserted into a 
socket in the electric equipment for feeding power to the air 
guiding unit. 
[ 0010 ] 

In addition, preferably, the air guiding unit is an 
axial-flow fan provided on a third side of the housing which 
is opposite to the second side of the housing for blasting 
air in such a manner as to produce the. air flow between the 
second side and the third side. 
[ 0011 ] 

Additionally, according to the device, the heat 
dissipating apparatus further comprises a hollow pipe made of 
copper and fitted externally on an end portion of the heat 
pipe which protrudes from the housing, and the hollow pipe is 
fitted in the first hole. 
[0012] 

In addition, according to the device, the heat 
dissipating apparatus further comprises a plurality of 
connectors in the housing for connecting the electric 
equipment with a plurality of peripheral devices, 
[0013 ] 

[Mode for Carrying out the Device] 

Embodiments of the device will be described with 
reference to the appended drawings. Fig. 1 is a schematic 
perspective view showing a method for applying a heat 
dissipating apparatus according to an embodiment of the 
invention to a notebook computer. Fig. 2 is an exploded 
perspective view of the heat dissipating apparatus shown in 
Fig. 1. Fig. 3 is a cross-sectional view of the heat 
dissipating apparatus shown in Fig. 1. As shown in Figs. 1, 
2, a heat dissipating apparatus 30 is mounted on an external 
portion of a notebook computer 7 and comprises a heat sink 1, 
a heat pipe 2, a hollow pipe 3, an axial-flow fan 4, an upper 
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cover 5 and a lower cover 6 . 
[0014] 

As shown in Fig. 2, the heat sink 1 and the axial-flow 
fan 4 are accommodated in the hollow interior of a housing 
obtained by integrating the upper cover 5 and the lower cover 
6. The heat sink 1 takes the form of fins to expand the 
surface thereof. The heat sink 1 is formed of a heat 
conductive material such as metal. A guide groove 11 is 
formed in the heat sink 1. The heat pipe 2 is disposed 
partly in the guide groove 11 with an end thereof protruding 
outwardly of the housing. Consequently, heat exchanging 
surfaces between the heat sink 1 and the heat pipe 2 are 
increased to thereby increase the heat exchanging efficiency. 
A protruding end of the heat pipe 2 is fittingly secured in a 
pipe hole 31 in the hollow copper hole 3. The hollow pipe 3 
is used to protect the heat pipe 2 and can dissipate part of 
heat. A plurality of parallel slits 61 are provided on one 
side of the housing. The axial-flow fan 4 is mounted on an 
opposite side to the side where the slits 61 are disposed for 
dissipating heat inside the heat dissipating apparatus. The 
axial-flow fan 4 has a plug 41 and power is fed to the axial- 
flow fan 4 by inserting the plug 41 into a socket 72 in the 
notebook computer 7. In addition, a first hole 62 and a 
second hole 63 are formed in an edge portion of the lower 
cover 6 which is brought into abutment with the upper cover 
5. The hollow copper pipe 3 attached to the heat pipe 2 is 
allowed to pass through the first hole 62, while the plug 41 
is allowed to pass through the second hole 63, and both the 
hollow copper pipe 3 and the plug 4 1 are fixed in the 
respective holes. 
[0015] 

As shown in Fig. 1, the notebook computer 7 has a micro 
processor which produces lots of heat. An internal heat 
dissipating unit is mounted in the notebook computer 7. The 
internal heat dissipating unit is provided with a heat pipe 
75 and several fins 74. The hollow copper pipe 3 is inserted 
into the notebook computer 7, whereby the heat pipe 2 of the 
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heat dissipating apparatus 30 is brought into contact with 
the heat pipe 75. Initially, heat produced by the 
microprocessor 73 conducts to the heat pipe 75 of the 
internal heat dissipating unit. The heat pipe 2 which is in 
contact with the heat pipe 75 absorbs the heat quickly. 
Next, the heat absorbed by the heat pipe 2 conducts to the 
heat sink 1. Finally, the heat absorbed by the heat sink 1 
is dissipated to the outside of the heat dissipating 
apparatus 30 by the axial-flow fan 4. 
[ 0016 ] 

Generally, there are two ways for feeding power to the 
axial-flow fan 4: power is fed to the axial-flow fan 4 from a 
battery for the notebook computer and from a commercial power 
source via an adaptor (not shown). When using the former 
way, power is fed as has been described before. In the 
latter way, the axial-flow fan 4 has a connecting element to 
the adapter instead of the plug 41. Furthermore, directions 
in which heat is dissipated can be varied by types of the 
axial-flow fan 4. In a case where the axial-flow fan 4 blows 
air against the heat sink 1, as shown in Fig. 5, heat is 
dissipated toward the plurality of parallel slits 61, whereby 
hot air is emitted from the slits 61. On the contrary, in a 
case where the axial-flow fan 4 draws air from the heat sink 
1, as shown in Fig. 4, cold air enters the heat dissipating 
apparatus through the slits 61, while hot air is discharged 
from the heat dissipating apparatus through the axial-flow 
fan 4. Thus, the intended heat dissipation is attained. 
[ 0017 ] 

Next, another embodiment of the invention will be 
described. Fig. 6 is a schematic perspective view showing a 
method for applying a heat dissipating apparatus according 
another embodiment of the invention to the notebook computer. 
Fig. 7 is an exploded perspective view showing the heat 
dissipating apparatus shown in Fig. 6. While the previously 
described heat dissipating apparatus is mounted on the 
exterior of the notebook computer, the heat dissipating 
apparatus can be disposed within an interface device or the 
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power source. As shown in Fig. 7 , the heat dissipating 
apparatus according to this embodiment of the invention 
functions as an interface device by additionally providing an 
interface case 76 having a plurality of connectors 761. The 
interface card 76 and the connectors 761 are those 
standardized. The interface card 76 and the connectors 761 
can function to connect a peripheral device such as a printer 
with the notebook computer 7. The heat dissipating apparatus 
formed by joining an upper cover 77 and a lower cover 78 
together with the interface card 76 being accommodated 
therein not only functions as the aforesaid external heat 
dissipating apparatus but also serves as an interface device 
for many peripheral devices such as a printer. A plurality 
of parallel vent holes 781 are formed in sides of the lower 
cover 78 which are adjacent to each other. Heat in the heat 
sink 1 is dissipated to the outside through the vent holes 
781 by the fan 4. 
[0018] 

As shown in Fig. 6, the interface device provided with 
the heat dissipating apparatus is put in operation by 
inserting the hollow pipe 3 provided with the heat pipe and 
the connector into suitable sockets in the back of the 
notebook computer 7. The functions and combinations of a 
heat sink 2, a heat pipe, a hollow pipe 3 and an axial-flow 
fan 6 are similar to those having been described previously. 
[ 0019 ] 

Next, a further embodiment of the invention will be 
described. Fig. 8 is a schematic perspective view showing a 
method for applying a heat dissipating apparatus according to 
a further embodiment of the invention to the notebook 
computer. As shown in Fig. 8, a plurality of parallel slits 
61 are formed in two sides of a housing obtained by joining 
an upper cover 5 and a lower cover 6. Consequently, a 
plurality of corresponding parallel slits are also formed in 
the notebook computer 7. Since the dimensions of the heat 
dissipating apparatus 30 are the same as those of a 
rechargeable battery of the notebook computer 7, the heat 



9 



6 



dissipating apparatus 30 can be inserted into the socket for 
the rechargeable battery when it is not in use. The heat 
dissipating apparatus 30 is used by bringing a hollow pipe 3 
attached to a heat pipe into contact with a heat pipe 75. 
The heat dissipating apparatus 30 incorporating therein an 
internal heat dissipating unit can provide better heat 
dissipating effect than when a single internal heat 
dissipating unit is provided in the computer 7. Another 
advantage provided by the embodiment is that no extra space 
is needed because the heat dissipating apparatus 30 is 
accommodated in the socket for the rechargeable battery. 
[0020] 

[Effect of the Device] 

As has been described heretofore, since the heat 
dissipating apparatuses according to the invention are used 
with electric equipment incorporating therein a heat 
dissipating unit such as a notebook computer and comprise the 
heat sink having the guide groove, the heat pipe partly 
mounted in the guide groove of the heat sink and inserted at 
the remaining portion into the electric equipment for 
connection to the internal heat dissipating unit, and the air 
guiding unit for guiding the air flow along the heat sink for 
dissipation of heat in the heat sink to the outside, even if 
lots of heat is produced due to continuously increasing 
processing speeds, the heat dissipating apparatuses can lower 
the temperature in the computer quickly to maintain it at 
such a lowered level in cooperation with the internal heat 
dissipating unit. 
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